The following organisms were obtained using the UCSC multiway track tool [1] : aardvark (Orycteropus afer afer), African elephant (Loxodonta africana), alpaca (Vicugna pacos), armadillo (Dasypus novemcinctus), baboon (Papio hamadryas), Bactrian camel (Camelus ferus), big brown bat (Eptesicus fuscus), black flying-fox (Pteropus alecto), bottlenose dolphin (Tursiops truncatus), brush-tailed rat (Octodon degus), bushbaby (Otolemur garnettii), cape elephant shrew (Elephantulus edwardii), cape golden mole
In addition, the following species was interrogated by querying the NCBI Genomes: (Siberian) tiger (Panthera tigris altaica) [3] . A multiple alignment of sequences was conducted using the MUSCLE (version 3.8.31) [4] program with default settings.
Assessment of amino acid residue diversity
The diversity of each position in a multiple sequence alignment can be assessed by Shannon entropy (H), a method which assesses the information content of a message [5] .
The entropy (H) of a given amino acid residue position (x) in a sequence alignment is defined as:
where p(i, x) represents the probability of a particular residue (i) at position x. The entropy value drops where an amino acid residue is predominant at the position. Highly conserved residues yield low entropy values, approaching zero when there is 100% conservation.
To illustrate, in the case of proenkephalin-A (PENK) where 63 species were examined, (with amino acid residues in cats highlighted in turquoise) the entropy values are: A typical Shannon entropy cut-off on protein alignments in the literature is 0.30 or greater [6] . However, because Shannon entropy is a measure of the uncertainty of a 'message' (e.g. ignores that K and R are largely complementary amino acid residues), we have chosen to output entropy values in the final results file, providing the user with a measure of the overall amino acid conservation at a particular residue. Supplementary Figure 1 . Screenshot illustrating how multiple FASTA sequences can be examined with RadAA by invoking core UNIX shell features. Here, RadAA is used to interrogate all FASTA files in a folder for radical amino acid residue changes unique to the domestic cat (Felis catus) and the tiger (Panthera tigris).
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